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(57) ABSTRACT

An 1ntake or exhaust port molding core of a cylinder head
includes a plurality of protruders on the core to form a
plurality of depressed grooves 1n the intake or exhaust port
during casting of the cylinder head. The disposition and
orientation of the intake or exhaust port formed inside the
cylinder head can then be easily and precisely measured via
the depressed grooves.
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INTAKE OR EXHAUST PORT MOLDING
CORE STRUCTURE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

The present application 1s based on, and claims priority

from, Korean Application Serial Number 10-2004-0028190,
filed on Apr. 23, 2004, the disclosure of which i1s hereby
incorporated by reference herein 1n 1ts entirety.

TECHNICAL FIELD OF THE INVENTION

Generally, the present invention relates to an intake or
exhaust port molding core structure. More particularly, the
core structure 1s disposed 1n a cylinder head mold to form an
intake or exhaust port in a cylinder head during casting of
the cylinder head.

BACKGROUND OF THE INVENTION

Typically, the disposition of the intake or exhaust port in
the cylinder head largely affects the engine output. There-
fore, the engine efliciency can vary more than or equal to
10% based on the disposition of the intake or exhaust port.
Accordingly, it 1s important that the intake or exhaust port 1s
accurately formed at a designated place 1n the cylinder head.

For measuring the disposition of the intake or exhaust port
of the cylinder head, the cylinder head 1s typically cut off,
then the size of each portion of the intake or exhaust port 1s
measured. The cylinder head 1s conventionally cut off by
using a wire cutting or sawing machine. Next, the exposed
intake or exhaust port 1s measured by using a three-dimen-
sional 1nstrument or scanning device. However, there 1s a
drawback in that cutting the cylinder head complicates the
working procedure and the cut-off cylinder head cannot be
re-used.

SUMMARY OF THE INVENTION

An embodiment of the present mvention 1s provided to
casily and accurately recognize the disposition of the intake
or exhaust port formed in the cylinder head without dam-
aging the cylinder head.

An 1ntake or exhaust port molding core structure includes
a main body connecting to an intake or exhaust mamifold 1n
the cylinder head mold. A subsidiary body extends from the
main body and 1s positioned to connect with the engine
combustion chamber 1n the cylinder head mold. One or more
protruders uniformly protrude out on the surface of the main
body and subsidiary body 1n close proximity to their distal
ends, respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the nature and objects of the
present invention, reference should be made to the following,
detailed description with the accompanying drawings, in

which:

FIG. 1 1s a perspective view of an intake or exhaust port
molding core according to an embodiment of the present
imnvention;

FIG. 2 illustrates a main body of the core of FIG. 1 for

depicting a parallel relationship between a top surface of a
protrusion and a bottom surface of a cylinder head, wherein
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the protruder 1s disposed on the main body and the bottom
surface of the cylinder head becomes a standard surface after
casting the cylinder head;

FIG. 3 illustrates a subbody of the core of FIG. 1 for
depicting the parallel relationship between the top surface of
a protruder and the bottom surface of the cylinder head,
wherein the protruder 1s disposed on the subsidiary body and
the bottom surface of the cylinder head becomes a standard
surface after casting the cylinder head; and

FIG. 4 15 a perspective view of an intake or exhaust port
molding core according to another embodiment of the
present 1nvention.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

(L]
Y

ERRED

As 1llustrated 1in FIG. 1, a core 2, used to form an intake
or exhaust port 1n a cylinder head includes a plurality of
protruders 10. The plurality of protruders 10 provide stan-
dard points that designate the location of the intake or
exhaust port to be formed inside the cylinder head. The core
2 of FIG. 1 1s representative of a core used for an engine
having four valves imn one combustion chamber. The core
includes a main body 12 and two subsidiary bodies 14. In the
cylinder head mold, the main body 12 1s disposed to connect
to an intake or exhaust manifold while the two subsidiary
bodies 14 branch out from the main body 12 and are
disposed to comnect with a combustion chamber of an
engine. According to another embodiment, the core 2 as
illustrated 1n FIG. 4 1s representative of a core used 1n an
engine having two valves in one combustion chamber. The
core ncludes a main body 12 connecting to an intake or
exhaust mamfold in the cylinder head mold. A subsidiary
body 14 extends from the main body 12 and 1s positioned to
connect to the engine combustion chamber at the cylinder
head mold.

Both cores in FIGS. 1 and 4 include the protruders 10.
Hereinafter, the configuration of the cores will be described
without specification of which type of engine the core 1s to
be utilized with. Furthermore, it will be appreciated by one
of ordinary skill in the art that the core can be readily
adapted to be used as a core for molding an intake or an
exhaust port.

The protruders 10 are preferably formed on the surface of
the main body 12 1n close proximity to a distal end thereof
and form a connection with the intake or exhaust manifold.
The protruders 10 are also formed at the surface of the
subsidiary 14 1n close proximity to a distal end thereot and
form a connection with the engine combustion chamber.

According to another embodiment, the protruders 10
preferably integrally protrude from a plurality of sections on
the core 2. Provided that the protruders 10 are formed on at
least three sections of the core, the disposition of the intake
or exhaust port in the cylinder head can be detected 1n
three-dimensions aiter casting the cylinder head. That 1s, 1T
one protruder 1s formed on the core, the disposition of the
intake or exhaust port installed 1nside the cylinder head may
be detected. 11 two protruders are formed, the disposition of
the intake or exhaust port, as well as the inclination thereof,
may be determined. Furthermore, 11 three or more protruders
are present on the core 2, three dimensional information
about the intake or exhaust port 1n relation to the cylinder
head may be recognized.

The protruders 10 are formed on the surface of, or
protrude from the surface of the main body 12 and subsid-
1ary body 14 in close proximity to both distal ends thereof,
respectively. According to this configuration a probe of a
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three dimensional instrument can be easily inserted into a
depressed groove formed by the protruder following casting.
The three dimensional determining instrument can then
detect the sloping angle, orientation, and the like 1n relation
to the intake or exhaust port.

As shown 1n FIGS. 2 and 3, the protruders 10 are disposed
on the main body 12 and subsidiary body 14 of the core 2,
respectively. The top surface of the protruders 10 are pret-
erably substantially parallel to the bottom surface (X) of the
cylinder head in which the bottom surface (X) of the
cylinder head 1s the standard surface of the cylinder head.
Additionally the top surface of the protrusions 1s substan-
tially a plane. Thus, an instrument can be used to accurately
detect the disposition of the depressed groove of the intake
or exhaust following casting.

The protruders 10 preferably form a cylindrical-shaped
configuration having more than or equal to about 2.5 mm
diameter. According to another embodiment, the protruders
10 form a polygonal-shaped configuration having more than
or equal to 2.5 mm?® sectional dimensions. The protruders are
configured 1n such shapes and sizes 1n order for the probe of
the three dimensional nstrument to be easily inserted for
detecting the orientation of the intake or exhaust port in the
cylinder head.

The operation of the intake or exhaust port molding core
structure according to the embodiment of the present inven-
tion will now described.

When the cylinder head 1s cast with the core 2 having the

above structure, the core 2 having a main body 12 and a
subsidiary body 14 forms the intake or exhaust port 1n the
cylinder head durmg casting of the cylinder head. The
protruders on the main body 12 and subsidiary body 14 form
depressed groove within each intake or exhaust port. The
depressed groove provides the disposition information of the
intake or exhaust port in the cylinder head when a dimen-
sional mstrument 1s mserted into the depressed grooves for
orientation determination. Therefore, the disposition of the
intake or exhaust port may be determined by measuring the
location of the depressed groove.

If one depressed groove 1s formed, the disposition of the
intake or exhaust port 1n relation to the cylinder head can be
determined. IT two depressed grooves are formed, then the
disposition of the intake or exhaust port and the inclination
thereol 1n relation to the cylinder head can be determined.
Furthermore, 11 three or more depressed grooves are formed,
then the three dimensional information, namely the dispo-
sition, inclination, and orientation of the intake or exhaust
port may be acquired. Therefore, the depressed grooves can
be applied as a standard to accurately control the orientation,
¢.g., the inclination, 1n relation to the mtake or exhaust port
formed 1nside the cylinder head. Furthermore, because the
orientation of the intake or exhaust port can be determined
utilizing the depressed grooves there 1s no need to destroy
cylinder heads by cutting them open to determine and test
the orientation of the ports.

According to vet another embodiment, the nvention
includes a method of molding an intake or an exhaust port.
The method includes molding an intake or exhaust port
around a core structure wherein the core structure includes
a main body having protrusions extending from the body.
During molding, the protrusions form grooves in the newly
molded intake and/or exhaust ports. Preferably the protru-
sions have a substantially flat or planer top surface. Follow-
ing molding and removal of the core, the position of the
intake or exhaust port can be determined by mapping the
position of the grooves left behind by the protrusions.
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As apparent from the foregoing, there 1s an advantage 1n
that a plurality of protruders installed on the core form a
plurality of depressed grooves 1n the intake or exhaust port
of the cylinder head, and thus the disposition and orientation
of the intake or exhaust port formed inside the cylinder head
can easily and precisely be measured via the depressed
grooves.

What 1s claimed 1s:

1. An imtake or exhaust port molding core structure,
comprising;

a main body that connects to an intake or exhaust mani-

fold 1n a cylinder head mold;

a subsidiary body extending from said main body and
positioned to connect with an engine combustion
chamber 1n said cylinder head mold; and

a plurality of protrusions integrally protruding out of a
surface of said main body and said subsidiary body 1n
close proximity to distal ends thereof, respectively,
wherein a top surface of each of said protrusions 1is
substantially parallel to a standard surface of said
cylinder head.

2. The structure as defined 1in claim 1, wherein said
protrusions are formed on a surface of said main body and
said subsidiary body at distal ends thereot, respectively.

3. The structure as defined 1n claim 1, wherein each of said
protrusions comprises a substantially cylindrical shape hav-
ing more than or equal to about 2.5 mm diameter.

4. The structure as defined 1n claim 1, wherein each of said
protrusions comprises a substantially polygonal surface hav-
ing more than or equal to 2.5 mm"~ sectional area.

5. The structure as defined 1n claim 1, wherein said
protrusions uniformly protrude out from at least three sec-
tions thereol at distal ends of said main body and front end
surface of said subsidiary body.

6. An itake or exhaust port molding core structure,
comprising;

a main body that connects to an intake or exhaust mani-

fold 1n a cylinder head mold;

a plurality of subsidiary bodies branching from said main
body and positioned to connect with an engine com-
bustion chamber 1n said cylinder head mold; and

a plurality of protrusions integrally protruding out of the
surface of said main body and said subsidiary body at
distal ends thereot, respectively, wherein a top surface
ol each of said protrusions 1s substantially parallel to a
standard surface of said cylinder head.

7. The structure as defined in claim 6, wherein said
protrusions are formed on a surface of said main body and
said subsidiary body near a distal ends thereof, respectively.

8. The structure as defined 1n claim 6, wherein each of said
protrusions comprises a substantially cylindrical shape hav-
ing more than or equal to about 2.5 mm diameter.

9. The structure as defined 1n claim 6, wherein each of said

protrusions comprises a substantially polygonal surface
having more than or equal to 2.5 mm~ sectional area.
10. The structure as defined 1n claim 6, wherein said
protrusions uniformly protrude out from at least three sec-
tions on a surface of said main body and said subsidiary
body at distal ends thereof.
11. An intake or exhaust port molding core structure,
comprising:
a main body that connects to an intake or exhaust mani-
fold 1n a cylinder head mold;
a subsidiary body extending from said main body and
positioned to connect with an engine combustion
chamber in said cylinder head mold; and



UsS 7,143,808 B2
S 6

a plurality of protrusions integrally protruding out of a a plurality of subsidiary bodies branching from said main
surface of said main body and said subsidiary body in body and positioned to connect with an engine com-
close proximity to distal ends thereof, respectively, bustion chamber 1n said cylinder head mold; and
wherein a top surface of each of said protrusions 1s a plurality of protrusions integrally protruding out of the
substantially parallel to a standard surface of said 5 surface of said main body and said subsidiary body at
cylinder head, wherein each of said protrusions com- distal ends thereof, respectively, wherein a top surface
prises a substantially cylindrical shape having more of each of said protrusions 1s substantially parallel to a
than or equal to about 2.5 mm diameter. standard surface of said cylinder head, wherein each of

said protrusions comprises a substantially cylindrical
shape having more than or equal to about 2.5 mm
diameter.

12. An intake or exhaust port molding core structure,
comprising: 10
a main body that connects to an intake or exhaust mani-

fold 1n a cylinder head mold; £ % % k%
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